Chancroid is a sexually transmitted disease that is prevalent in a number of countries in Asia and Africa. In the United States, sporadic outbreaks have been observed in several cities, accounting for approximately 5,000 cases a year (9, 13) . Genital ulcerative diseases, including chancroid, have been epidemiologically linked to the heterosexual transmission of human immunodeficiency virus in areas where both diseases are endemic (4, 10, 11, 14) . It is thought that chancroid may enhance human immunodeficiency virus transmission by destroying epithelial barriers and attracting host cells, such as macrophages, to the viral portal of entry (5). Understanding the pathogenesis of chancroid will be important in preventing chancroid and may facilitate efforts to interrupt the transmission of human immunodeficiency virus.
Very little is known about the pathogenesis of chancroid. It is reasonable to hypothesize that the formation of the chancroid ulcer is due to one or more toxins elaborated by the etiologic agent Haemophilus ducreyi. Purven and Lagergard reported that H. ducreyi secretes a cytotoxin that has activity against cultured epithelial cells (12). Alfa described a cellassociated activity produced by H. ducreyi that shows cytopathic effect on human foreskin cultures (1). Recent observations that purified lipooligosaccharide from H. ducreyi can cause inflammation and ulcers in mouse and rabbit models suggest that lipooligosaccharide may also be an important virulence factor (2, 6, 18) .
In this study we demonstrate that H. ducreyi produces a hemolysin that is heat labile and protease sensitive. It is likely, as with several other gram-negative hemolysins, that the hemolysin of H. ducreyi is an important virulence factor.
Bacteria strains and culture conditions. H. ducreyi strains used in this study were obtained from Stanley Spinola (16 Aliquots of the bacterial suspension (0.025 to 0.5 ml) were diluted to 1 ml with PBS and incubated with 0.5 ml of erythrocytes. After 1 h at 37°C, cells were pelleted by centrifugation in a microcentrifuge for 1.5 min, and the A540 of the supernatant was read to determine hemoglobin release. The data were then plotted as percent lysis of erythrocytes as a function of the volume of the bacterial cell aliquot added to the assay. One hundred percent lysis was defined as the absorbance of the supernatant of a sample in which 1 ml of H20 was substituted for the bacterial cell suspension. Under these conditions, incubation of H. ducreyi 35000 cells with horse erythrocytes resulted in a dose-dependent lysis of the horse erythrocytes (Fig. 1 ). E. coli JM101 cells had no hemolytic activity under the same conditions (Fig. 1) rabbit, human, and sheep erythrocytes when a 0.5-cells was used (Table 1 , experiment II). In the : ment, the activity observed with a 0.1-ml aliquot negligible against the rabbit, human, and sheep t 75% of the horse erythrocytes were lysed. These together indicate that there is activity against eryth other animals, although it is considerably weak against horse erythrocytes. The human erythrocyt in this experiment were obtained from a donor M blood. Similar activity was observed against eryt lated from donors with 0-and A+ blood types Hemolysin is heat labile and protease sensitive. cells were suspended in PBS and boiled for 5 testing for hemolytic activity. These cells display( lytic activity, indicating that the hemolysin is hea 1). The hemolytic activity is also sensitive to tre proteinase K. Data are reported for only the 0.5 cell aliquot for a titration curve similar to the cu Fig. 1 . When proteinase K (Amresco, Solon, Ohi( directly to the cell suspension assay (40 ,ug/ml, I tration), hemolytic activity was destroyed (5% lysi. of proteinase K was blocked when phenylmethylF ride (PMSF; Sigma, St. Louis, Mo.) was added tc a concentration of 20 ,ug/ml (86% lysis). In orde strate that proteinase K affected the bacterial cell (8) .
In our first series of experiments, we wished to convincingly demonstrate that H. ducreyi produces a hemolysin. Strain 35000 elaborates a heat-and protease-sensitive activity which 
